(19) 



J) 



(12) 



(43) Date of publication: 

02.07.1997 Bulletin 1997/27 



Europaisches Patentamt 
European Patent Office 
Office europdendes brevets (11) EP 0 782 291 A2 

EUROPEAN PATEI^ APPLICATION 

(51) lnta«: H04L 1/16 



(21) Appjication number: 97200534.2 

(22) Date of filing: 08.01.1992 



(84) Designated Contracting States: 


(72) Inventor: Tsuda, Ybuichirou 


DE FR GB IT 


Tokyo (JP) 


(30) Priority: 31 . 01. 1991JP 11083^1 


(74) Representative: Hughes, Andrea IMichelle 


31.01.1991 JP 11085/91 


Frank B. Dehn & Co., 


31.01.1991 JP 11086/91 


European Patent Attorneys, 




179 Queen Victoria Street 


(62) Document nunit)er(s) of the earlier application(8) in 


London EC4V4EL(GB) 


accordance witfi Art. 76 EPC: 


92300162.2/0497452 


Remarks: 




This application was filed on 25 - 02 - 1997 as a 


(71) Applicant: PIONEER ELECTRONIC 


divtsional application to the application mentioned 


CORPORATION 


under INIDcode62. 


Meguro-ku Tokyo (JP) 





CM 
< 

1— 

o> 

CM 

CM 
00 

o 

Q. 
LU 



(54) Information transmission system with a function to diagnose an information signal 



(57) /\n Information transmission system includes a 
base station (1) and a relay station (2), in which diagno- 
sis data of an erroneous information stgnaJ is stored in a 
memory (25), and the diagnosis data Is transmitted to 
the base statk>n (2) in response to a (fiagnbsis reh^n 
instruction sent from the base station (2). According to a 
further aspect of the invention, an error con-ection code 



(ECC) is added to each packet and an error correction 
code for an identification code including a relay station 
indicating code is also added in the base station. In 
relay statins, error con-ection of the identification code 
is performed t>efore thei error corrisctfon of the packets. ~ 
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Description 

The present invention relates to an information transmission system for transmitting a digital information signal from 
a sender to a receiver, and more particularly, to an information tiansmission system and an information signal transmis- 
5 sion apparatus bcAh having functions to diagnose an information signal for an error and con-ect the error if any. 

There is a well-known information transmisston system which multiplexes digrta) information signals of different 
types along the time axis, and transmits the multiplexed signal to a receiver from a sender. In particular, it is a recent 
trend to permit multiple users to share a single line, like resales of communication lines. What is important in such mul- 
tiplexed transmission is to prevent information signals of different types from being mixed wHh one arvTther. As a sol u- 
10 tion to such mixing, information signals of the same type may be consecutively b^ansmitted from the sender to the 
receiver. With an increase in the amount of information of the same type, however, the information transmission would 
occipy the line for a long lame, disabling tiie use of the line for transmission of an information signal wrtti a small amount 
of ottier information or an emergency information signal while the line is busy. TTiis impairs ttie efficient use of ttie com- 
munk;ation line. 

15 Recentiy information transmission systems such as a CATV system have become popular. The CATV system 
transmits an information signal from a base station to a relay station and rebansmrts the infomnation signal from that 
relay station to terminals. Also krK>wn is a method of transmitting an information signal affixed wrtti a redundancy code 
for enror correction. It is however difflcutt for the error correct system to correct communication errors completely. If 
many errors occur during tiansmission, it is necessary to take some measures against the errors. There are many one 

20 way addressable (OWA) systems, particularly among information transmission systems utilizing a comnunications sat- 
ellite for signal transmission from the base station to that relay station, due to various reetiictions involving ttie equip- 
ment cost, ttie number of channels of satellite communication Ones, etc. This involves a disadvantage ttiat the base 
station cannot acquire the necessary diagnosis data when needed. 

US-A-4908828 discloses a method of transmitting messages coded into (figital codes, to a plurality of receivers 

25 over a broadcast networlt. Each message is divided into packets. The set of packets constituting each message is cycli- 
cally retransmitted ttirough a selected number of transmission cycles. 

Further, there is proposed an information transmission apparatus which comprises a base station for separating a 
digrta) information signal into packets each carrying a predetennined amount of infbmnation, and transmitting the pack- 
ets of information wrtti an en-or conrect code bit affixed to each divided information si^ial, and rrvjltiple relay stations for 

30 receiving ttie information signals. Each packet has ttie error correct code bit for correcting errors affixed to ttie end and 
an identification (ID) code including relay station indicating codes for ttie individual relay stations affixed to the head por- 
tion or header. 

Each receiving station decodes ttie relay station indicating code in the ID code in each packet to determine whettier 
or not ttiat packet is addressed to rtself. Since the error con-ect code bit is affixed to the end of each packet, howek/er, 
^ 35 any error correction for that packet is made after ttie whole packet of information is received. The receiving station - 
should ttierefore pick up all ttie packets from ttie base station irrespective of ttie relay station indicating code in ttie ID 
code, thus impairing the efficiency of reception in each receiving station. 

It is therefore a primary object of the present invention to provide an information transmtssfon system which pre- 
vents information signals of ttie same type from occupying a line for a tong period of time and prevents information sig- 
40 nals of different types from being mixed, even when digital information signals of different types are transmitted after 
being multiplexed afong the time axis. 

It is another object of this invention to provide an intomiation transmission system capable of acquiring cfiagnosis 
data of a transmitted information signal whenever necessary in a t>ase station. 

It is a furttier object of this invention to provide an information transmission system with high efficiency, which com- 
45 prises a base station for separating a digital information signal into packets each carrying a predetermined anwunt of 
information, and transmitting ttie packets of information witti an en-or conrect code bit affixed to each divided information 
signal, and muRiple relay stations for receiving the information signals, and permits each of ttie multiple relay stations 
to pick up only that packet addressed to hself. 

According to one aspect of the present invention, ttiere is provided an information tiansmission system having a 
so base station for transmitting an information signal and a relay station for receiving said i nfomnation signal, said r^y sta- 
tion compiistng: 

detector means for detecting errors in said information signal and producing enror dia^iosis data; 
a memory for storing said diagnosis data; arvJ 
55 transmission means for transmitting said diagnosis data to ttie base station in response to a diagnosis return 
instiuction sent from said base station. 

According to the second aspect of this invention, ttiere is provided an information transmission system conrprising 
a base station for tiansmitting a digital information signal and a plurality of relay stations for receiving said information 
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signal, said base station including: 

dividing means for dividing said digital infbrniation signal into packets of a predetermined amount of information; 
and 

5 inserting means for inserting first connection code bits for error coaection and an identification code including relay 
station indicating codes of designated relay stations into each of the packets, wHti second connection code bits for 
self error correction being included in tfie Identification code, and each of said relay statkxis irrduding: 
extracting nteans for extracting said identification code from received packets; and 

error correction means for performing en^or correction on said identification code acquired by said extracting means 
10 using said second ccMnrection code tHts. 

In the information transmission system according to one entxxfiment of this invention, the base station sends an 
irrformation signal to the relay station, the relay station stores diagnosis data of an error in the information signal in the 
memory, and automatically transmits the stored diagnosis data to the base station in response to a diagnosis retum 
IS instruction sent from the base station. 

In the information transmission apparatus according another embodiment of this invention, the base station divides 
a digital information signal into packets of a predetermined amount of informatioa and transmits the packets each 
affixed with an error correct code bit to the multiple relay stations together with the identification code including a relay 
station indicating code for appropriate relay station and also affixed with an en-or con^ect code bit 
20 Preferred enrtxxliments of the invention will now be descrft>ed t>y way of example only and with reference to the 
accompanying drawings, wherein: ^ 

Fig. 1 is diagram illustrating a CATV system utilizing a communications satellite according to the present invention; 
Rg. 2 is a schematic block diagram illustrating an information transmission apparatus according to the present 
2S invention; 

Fig. 3 is a tilock diagram showing a satellite convnunication transmitter in Fig. 2; 
Fig. 4 shows the fbrnrtat of a base band signal in Rg. 3; 

Fig. 5 is a timing chart of transmission and reception of an information signal by tfie information transmission appa- 
ratus according to the present irrvention; 
30 Fig. 6 is a timing chart for picking up a vkieo frame in Fig. 5; 

Fig. 7 is diagram illustrating the format of information data in the information transrrassion apparatus according to 
the present invention; 

Fig. 8 is a diagram showing the format of the header of information data in Rg. 7; 
Fig. 9 is a block diagram illustrating a format processor in Rg. 3; 

.35 .... .Fig. 10 is a btock diagram illustrating relay stations as receiving stations according tothe present^nvention; 

Fig. 11 is a bkx:k diagram of a retransmission scheduler 22 in Rg. 10; 
Fig. 12 is a diagram showing ttie format of a record signal in Rg. 10: 

Fig. 13 is a ftewchart of the operation which a recording/reproduction controller 21 in Rg. 10 executes; 
Fig. 14 is a bkx:k diagram of diagnosis-data memory 24 in Fig. 10; 
40 Fig. 15 is a timing chart for picking up a video frame according to another embodiment of the present invention; 
and 

Fig. 16 is a diagram shewing the format of a pickup Q in Fig. 12. 

In Rg. 1 , a base station 1 as a transmission station sends an information signal including video and audio infbrma- 
45 tion to each of multiple relay stations 2 as receiving stations by means of a oomntunications satellite 3. Each relay sta- 
tion 2 edits the information signal, and retransmits it via a cable 4 to CATV terminals 5. The bass station 1 further 
receives weather information from a meteorological satellite 6, such as "AMeDAS" or "Tlimawari.' and prepares weather 
data as display information to be retransmitted to ttie terminals 5 from each relay station 2. 

ReferringtoRg. 2, a software transmitter 1a of the t>ase station 1 sends out an information signal containing three 
50 lines of information, a video signal containing video information, a PCM audio signal containing audio information arxf 
information data. The information data includes retransmission schedule data, video pk:kup information, data such as 
a bill message, and the aforementioned weattier data. The contents of ttie information data can t>e selected according 
to purposes. The information signal is supplied to a satellite communication transmitter lb as transmission means. 
Based on the received information signal, ttie satellite communication transmitter lb modulates an uplink earner wave, 
55 and transmits ttie modulated carrier to ttie communications satellite 3. The PCM audio signal is a PCM signal which 
includes not only audio data for television (TV) motion pictures but also BGM data for still pictures and other independ- 
ent aucfio data. A system conb-oller 1c performs the general control of ttie base station 1 . 

The communications satellite 3 retransmits the radio wave from the t>ase station 1 to the ground with a downlink 
canier wave having its carrier frequency converted. The nxxlutated wave sent from the communications satellite 3 is 
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demodulated in a satellite communication receiver 2a In a relay station 2 and is separated for each of the channels 
transmitted, thereby an information signal is provided for each channel. The information signal is stored in a rewritatjle 
recording medium (not shown), and is retransmitted via a coaxial cable 4 to the CATV terminals 5 from a retransmitter 
2b in accordance wrtti a retransmission schedule (to be described later). A system controller 2c performs ttie general 
5 control of the relay station 2. 

The system controller 1c in the base station 1 is connected via a public line 7 on the ground to the system controller 
2c of the relay station 2 to ensure bidirectional communication. When the base station 1 transmits a diagnosis code ever 
ttie satellite link, this private line can be used to ti^nsmit the histories of data error statuses from ttie relay stations to 
the base station or request for reb'ansmission of error-containing information signal sent tfirough the satellite link. 
10 A base band signal transmitted in each cfiannel signal will be descrit>ed below. As shown in Rg. 3 a combining cir- 
cuit 8 inserts code signals, such as a time code and attrixrte code, into a video signal in the vertical blanking period of 
the video signal. The resultant signal is then nrKXIulated in an f^ modulator 9. Meanwhile, ttie PCM audio sigrial (here- 
inafter simply called "audio signal") is supplied to a time-division multiplexer 10 where it is multiplexed witti information 
data, dfvKled into packets by a format processor 1 1 . The multiplexed signal is supplied to a A-plhase digital phase mod- 
is ulator 1 2 to be modulated into a digital subcarrier signal. 

The video signal and audk> signal, botti after the modulation, are nuH^exed in a frequency nultiplexer 13, yiekJing 
a base band signal of a digital sutx:am'er sound adding system. Further, the base band signal is used in a modulator 
14 to modulate an uplink carrier (27.50 to 29.25 GHz) to ttie satellite into a Ka band. The resultant signal is amplified 
before being transmitted. 

20 As shown in Fig. 4, the base band signal fias such a Ibnmattttat FM modulation wave of the vkfeo signal has a max- 
imum modulation frequency of 4.5 MHz. Witti regard to the audio signal and the information data, a digital sutxarrier 
system is empkyyed to provide a 4-phase DPSK (Differential Phase Shift Keying; digital phase modulation) using a 
5.727272-MHz sutx^anier. The ottier specifications (item) are as shown in Table 1 below. 



2S 

TABLE 1 



AUDIO SIGNAL TRANSMISSION IN DIGITAL SUBCARRIER METHOD (VIA SATELUTE) 


Items 


Transmisswn Mode 




Mode A 


ModeB 


Signal Multiplex System 


Audk) signal bandwidtti 


15kHz 


20 kHz 


Sampling frequency 


32 kHz 


48 kHz 


Code transmisston speed 


2.048 Mb/^± 10bps 


Number of cfiannels 


4 cfiannels 


2 cfiannels 


Modulation System 


Subcarrier frequency 


5.727272 MHz ±16 Hz 


Frequency shift in main carrier by sutx^rrier 


±{3.25 MHz +10%. -9%) 


Sutx^er modulatk>n system 


4-Phase DPSK 



As descrft>ed at>ove, tfte information signal to be transmitted from the communications satellite 3 consists of ttiree 
4S cfiannels for a vkJeo signal, an audio signal and infomnatbn data. Of ttie three channels, the video signal ctiannel fias 
ttiree types of image data. One is a nationwide network image (V). whk^ is r^ransmitted in real time to all the CATV 
terminals 5, passing tfirough every relay station 2. The second one is a still picture (Si), which may be prepared on ttie 
basis of ttie weather infonmation coming from the meteorological sateOite, and is selectively received by a predeter- 
mined relay station. The third data is a local image (LV) which is also received at its corresponding relay station. 
50 The audio signal cfiannel likewise has tfree types of audio signals, namely, two audio signals for the aforemen- 
tioned nationwkle network video (A) and local vkleo (LA), and ttie last one for BGM (B1) at ttie time a still pkAire is 
trarsmrtted. Of the three, the audio signals for the nationwide network image and local image are essential to an image 
so that ttiey are transmitted at ttie same time as ttie video signal. As described earlier, ttie information data channel 
includes retransmission schedule data, video pKkup information for each relay station, a bill message, a cfiagnosis data 
55 and ottier messages as well as information about image and sound. 

Before ttansmission of an information signal from ttie base station 1 , a schedule tat)l6 for the infbnnation signal to 
be sent is transmitted to ttie relay station 2. Based on ttie table, the relay station 2 prepares itself for smootti reception. 
As iilusti^ated in ttie timing chart for the transmission, reception and retransmission in Rg. 5, ttie base station 1 first 
sends video pickup information (0). The incfividual relay stations store ttis video pickup information. 
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Then, information data (D), such as the retransmission schedule data, voice code, or weather code, is transmitted. 
Subsequently, the still picture (S1) and local video information (LV) based on the retransmission schedule data are 
transmitted in the video channel. It is then determined wh^er or not the video signal should be picked up using the 
code signal included in the vertical blanking period of the video signal and the video pickup information previously 

5 stored. In the associated relay station 2. the video signal is recorded on a rewri1at)le recorcfing medium. As the video 
signal (V) for the nationwide network and its audio signal (A) are transmitted in Rg. 5, they are retransmitted unchanged 
in real time to the terminals 5. 

Retransmission from the relay station 2 to the terminals 5 is carried out in accordance with ttte retransmission 
schedule data while reading out a video signal from the rewritable recording medium. Normally, the still picture S1 is 

10 compressed along the time axis, so that it is expanded along the time axis at the time of its retransmission and is 
retransmitted as a still pichjre S2. If necessary, the kxal image (LV) and voices (LA) would also be retransmitted. At the 
time the still picture (S2) is retransmitted, BGM (B2) is sent on the voice channel to the terminals 5. About 70 types of 
BGMs have been prepared in each relay station 2 and are art}ftrarily selected before being transmitted. 

While the video signal from the t)ase station is transrriitted frame tiy franrte, whetfier the franrte is to t>e picked up in 

IS the relay station is known previously based on the present video pickup information. Suppose that there are three relay 
stations as shown in Rg. 6. In this case, the video pickup information is induded in ttie information data in advance and 
transmitted. As the frame V1-1 should t>e received at a relay station [1], a receptkm command is issued in the relay sta- 
tion [1] to store the frame V1-1 in the rewritable recording medium. As the frames V2-1 and V2-2 are to t>e acquired in 
the relay station [2], a pickup commarxl is issued in the relay station [2]. Likewise, with regard to the three frames V3- 

20 1 , V3-2 and V3-3, a pickup command is issued in the relay station [3]. 

The time code, inserted in the vertical blanking period of each frame of each video signal mentioned above, is an 
8-digit BCD code representing "hour", "minute", "second" and the frarrte number of that frame. The attribute code is also 
an 8-digit BCD code, and consists of two digits of weather code, two digits of a voice code arxl four cfigrts of reserve 
code. 

85 The information data is divided into packets each of 231 2 bytes, and is transmitted as t>eing multipiexed, with the 
time axis, to the information data cftannel. As shown in Rg. 7. a 4-byte sync signal SYNC is affixed to the head of each 
packet to permit each relay station to kientify the packet and catch it when necessary. This sync signal SYNC has a 
double-sync structure whk;h has identKal two 2-byte sync signals different from those of ttte other packets and arranged 
continuously, so ttiat detecting one of them is sufficient to surely klentify and catch the packet. F=6lkywing the SYNC, 

30 there are 2024-t3yte data containing a HEADER portion, a 256-t:^e error correct code ECC, and a 4-byte error detect 
code EDC added at the end. The ECC operatwn for error correction involves a Reed-Solomon code, for example, to 
ensure error correction of one byte in 16-byte of data. In ottier words, the ECC operation on a group of data permits the 
detection of the presence/absence of an en-or for a column (vertical direction in Rg. 7) of data and correction of the error 
if any. The EDC operation on a group of data alk>ws for the detection of the presence/absence of an error over the entire 

35 rows and columns (horizontal direction in the figure) of data and also the detection of error con-ectk>n by ECC (ECCcor-. - 

rection). TTie error detection by the EDC shows high accuracy, and ensures finer detection than the ECC-oriented error 
detection. Three types of information about a data error, namely, the ECC-involving detection of the presence/absence 
of an error, the EDC-involving detection of presence/absence of an error arxl the occurrertce/hon-occurrence of ECC 
correction, are used as error detection data to be descrft)ed later. In the case where no ECC operation is performed and 

40 only the EDC-involving error correction is carried out, the information data area has a size of 2024 bytes for data plus 
256 bytes for the ECC, anxjunting to 2280 bytes. 

At the head of the data area is located a 24-t>yte header (HEADER), which is divided into five blocks of MODE, ATT. 
ADR, PAGE and a resen^e area, as sham\ in Rg. 8. MODE is an ID code to determine whether en-or con-ection should 
be made. ATT consists of eight bytes, and its first and second bytes represent the attributes of infonmation data. In the 

45 case of weather data, those two bytes become codes to identify the type of a meteorological satellrte 6 (AMeDas, htima- 
wan, Meteor, etc.) and to indicate the seasons, typhoon, thunder, etc. In the case of the voice code, the two bytes 
become an ID code to identify the types of an audio signal, such as stereo, bilingual, nxxtaural, and multiplex audk). 
Those two bytes of ATT include ID codes for retransmission schedule data, reception enat)le. a bill niessage, error diag- 
nosis, other messages and data for a local image. The third to eighth bytes of ATT are supplied with data (month, day 

50 and time) specifying the transmission time. AD R is a relay station designation code representing the area dassif nation 
for each relay station and the address thereof. Each relay station 2 determines whether ttte information signal is 
addressed to itself referring to the contents of ADR. ADR consists of four bytes, the second byte classifying the site of 
the relay station and the fourth byte indicating the address of the relay station. When the second and fourth bytes are 
both D," it means simultaneous txoadcasting to all relay stations. The first aixf third t}ytes are reserved for the future 

65 use. 

The information data does not always fit in a signal packet having a capacity of 2280 bytes. The infomnation data is 
often packed in multiple packets by the same attribute, i.e.. by the same type. Further, the same type of packets are not 
always sent one after another, but various types of packets are sometimes sent at random. The base station 1 therefore 
inserts a packet ID signal in each packet In the packet format processor 1 1 in Rg. 9, the information data written in a 
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buffer memory 11a rs read out in the units of 2024 bytes or 2280 bytes, and supplied to packet dividing means lib 
wfiich divides the data Into packets. In ID signal inserting means 11c, the packet ID signal is inserted in PAGE in the 
header by four bytes, for example, as (packet nunnber/total number of packets), and is supplied to the time<division mul- 
tiplexer 10. TMs packet ID signal consists of the total number of packets of the same type arxJ the individual packet num- 

5 bers within a group of the same type of packets. Upon reception of the information data, the relay station arranges 
multiple packets In the order of the packet numbers, based on the total mrrtoer of packets and the packet numbers 
included in PAGE. When the relay station has received all packets of the same type, the relay station can decode data 
from those packets as one package. The packets may not be transmitted to the relay station in the order of their packet 
numt>ers, but may be transmitted at random. Since the relay station is informed of (he total number of the packets in this 

10 case, the relay station re-arranges the received packets according to the packet numbers, groups the packets t>y the 
type, and processes the data or decodes the information. This can provide a sort of a scran^e effect. 

As described above, the ID code included in the header is very important; however, with the ECC operation shown 
in Rg. 8, data error cannot be corrected until 2280 bytes of data are all received. If the ID code included in ADR of the 
header indicates the received data being irrelevant to the relay station itself immediately after reception of the header, 

15 the relay station can terminate the reception of the remaining 2280 bytes of data. In this respect, a 2-byte redundant 
code is provided in the reserved block in the header for correction of an error in Hs own header, and the contents of the 
header are decoded immediately after ttie reception of the header. 

How the information signal flows in each channel of tfie relay station will now be described. In Rg. 10, the nmdula- 
tion wave from the communications satellite 3 is received at a satellite tuner 15 serving as receiving means, and then 

20 is supplied to a descramble decoder 1 6. Since the base station 1 has scrambled the information signal to prevent wire- 
tapping by unauthorized parties or non-subscrbers, the descramble decoder 16 descrambles the received data to 
acquire the information si^ial. Then, the information signal is separated into the video signal, audio signal, and infor- 
mation data and demodulated respectively. 

The FM-demodulated video signal is supplied to a VDR (video disk recorder) 17, a time code decoder 18 and a 

25 video selector 19. The VDR 17 serves as recording medium play means wfiich performs data recording on and data 
reproduction from an optical disk (not shown) as a rewritable recordng medium. The audio signal after digital phase 
oKxiulation is sent to tfie VDR 17 and an audio selector 20. The time code decoder 18 extracts a time code and an 
attribute code which have been inserted into the vertical blanking period of the video signal, decodes the codes and 
supplies them to a recording and reproduction controller 21. The recording and reproduction conlroller 21 supplies a 

30 record command to the VDR 17 in accordance with the time and attrftxjte codes. The frame of a video signal and an 
audio signal to be reti^nsmitted to each terminal stations 5 are recorded by ttie VDR 1 7. Error detection and correction 
are made on ihe information data, which has been received and demodulated pria to the video and audio signals, and 
tttis information data is stored in a memory 25 tTy a retransmission scheduler 22. 

In Rg. 1 1 , the information data supplied packet by packet to the retransmission scheduler 22 is sent to an ID code 

.„35 . exbBcting drcurt 22a so tfial tfie circuit 22a exb^acts the ID.code of the header in each packet An error correcting circuit.^ 

22b. located in the succee(£ng stage of ttie circuit 22a. performs error connection on the ID code, and supplies ttie result- 
ant code to a memory conb-oUer 22c. If the memory conta-oller 22c judges the ID code as infonnation data to be acquired 
at the station itself, a packet of data follcwing tiie header is written into ttie menxxy 25, t>ased on the packet ID signal. 
Since ttie rewritable recording medium and an apparatus to play ttie medium are disclosed in Japanese Patent 

40 Application Na H2-300672 by the present applicant, ttieir detailed description will not be given in tttis specification. 
According to that invention, a video signal of a predetermined format, such as NTSC and PAL, is converted into a digital 
signal, ttien is compressed along ttie time axis. The resultant signal is converted again into an analog signal and is FM- 
modulated to be recorded on an optical disk. Further, a PCM audio signal is inserted into ttie vertical blanking period 
VB of the video signal for multiplex recording as sfiown in Rg. 12. 

45 In general, when ttie vxleo signal is recorded on a recording medium, not limited to an optical cfisk as used in ttiis 
embodiment, and ttie disk is played to reproduce the original vkjeo signal, a so-called cfropout occurs due to defects of 
the recording medium, such as scratches or stains, r^ormally, ttie line congelation between video signals is used to com- 
pensate for ttie dropout. Since the video signal carrying a dropout is not entirely ttie same as the video signal to com- 
pensate for ttie dropout, however, perfect compensation is difficult Witti ttie use of an optical disk which has addresses 

50 for a record area in advance as in ttiis embodiment the addresses are searched for the address of the area which has 
scratches, stains or the lika The recording/reproduction controller 21 in Rg. 10 performs address management for the 
optical disk where data is to be recorded, in such a way ttiat ttie video and audio signal are recoided on ttie disk, avokl- 
ing any scratched or stained area. According to ttiis address management, after a retrieval mo6e is set first before ttie 
information signal is recorded and a predetermined reference signal, such as sine wave or a digital pulse with the duty 

55 ratio of 50%, is recorded on ttie entire record area on the optical cfisK and when ttie disk is played and the retrieved 
read signal has dropout, ttie address of ttie location of the dropout is stored. Then, the information signal is recorded in 
ttie normal areas on the disk, excluding the dropout area wftile checking the address of the record area in record mode. 
The use of such a recording mettiod can prevent the occurrence of a dropout. 

Rg. 13 shews a flowchart of a sutxoutine which the recorcfing and reproduction controller 21 pertomns. When a 
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nrxxle is selected in the main routine (not shGwn), it is deterndned if the selected mode is a retrieval mode (step SI). If 
it is judged as the retrieval nrxxle. a disk is rotated (step S2}, and a reference signal is recorded at every address in the 
record area of the disk (step S3). The disk, after recording, is played to read and reproduce the record signal (step S4). 
It is then determined whether a dropout appears in the reproduced signal (step 85). When the dropout has occun-ed, 

5 the associated address is stored as a dropout address (step 86), and the flow returns to the main routine. If no dropout 
is detected in step S5, the f\OM returns to the main routine witfiout performing further processes. 

If the selected mode is judged as a record nrxxle at the time of actually recording the information signal (step 87), 
the disk is rotated (step S8), and the information signal is recorded on the disk. The address of the recording point is 
detected as the information signal is recorded (step 89). It is then determined whettier or not the address is the dropout 

10 address (step 810). When the address is not judged as the dropout address, the information signal is recorded at the 
recording point associated with the address (step 811). If the address is judged as the dropout address, the recording 
point of that address is skipped (step 812), and the information signal will not t>e recorded unless the address of a new 
recording point differs from the dropout address. The f fow then returns to the main routina 

In the case where an optical disk having video and audio signals recorded thereon is played to reproduce signals, 

15 a signal processing of the direction reverse to the signal-recording process neecte to t>e performed as a nrtatter of 
course, and then reproduced video and audio signals can be obtained. A video signal (V) and an audio signal (A) for a 
nationwide network are retransmitted through the relay station 2 to the terminal statk>ns 5 in real time as mentioned 
above, and will not be recorded in the VDR 17. 

Based on a retransmission schedule stored in the rebansmission scheduler 22, still pictures, BC^, and local video 

20 and local audio signals are retransmitted from the relay station 2 to ttie terminal stations 5. The retransmission sched- 
uler 22 sippiies a retransnriissx)n command to tiie recording and reproduction controller 21. which in turn sends a 
reproduction-playing command to the VDR 17. In accordance with the reproduction-playing command, ttie video and 
audio signals are reproduced while executing signal processing, such as expanding of tiie still picture along the time 
axis. The reproduced signals are then supplied to the video and voice selectors 1 9 and 20. respectively According to a 

25 select command from ttie relransmisskxi scheduler 22, the video selector 1 9 sends a nationwide-network video signal, 
still pictures, a local video signal, or an external video signal produced by the relay station, through a transmitting sec- 
tion (not shown) to ttie terminal stations 5. At the same time, ttie vok:e selector 20 sends a nationwide-network audio 
signal. BOM for still pictures, a kx^ audio signal, or the audio signal of ttie external speech signal to the terminal sta- 
tions 5. The external video and speech signals are edited for transmissk>n through an operation section 23 to ttie ter- 
se minal stations 5 to be put togettier witti tiie retransmisskxi schedule from the base station 1 . 

Enor detection data from the descramble decoder 15 is supplied to a diagnosis-data memory 24. In Rg. 14, ttie 
diagnosis data is stored and accumulated in a mennory 24a. In accordance wrtti a diagnosis code as a command to 
retum error diagnosing information from ttie base station 1 , ttie diagnosis data is then transmitted from a transmitter 
24b; via a line connecting means 24c, such as a nxxlem, over ttie public telephone line 7 to the base station 1 . The 

35, ..diagnosis code is included in ATT wheh is attribute data of information data in ttie header format shown in FHg. a Upon % 

reception of the diagnosis data or requests from ttie relay stations 2, the base station 1 retransmits correct data Fur- 
ttier, based on the diagnosis data, the base station 1 controls the entire satellite communk^ons system, such as 
increase in the output from the bass station 1 . or repetitive transmissfon of the same data. 

According to ttiis enrtxxliment ttie video pk^kup information is prevfously sent to ttie respective relay station as 

40 shewn in Fig. 6. ArK)thererTtxxJjrTiert where the vMeo acquisition inforrrtation is sertt upon each 

signal will now be described referring to Rgs. 15arKl 16. InRg. 15, a data acquisition signal Q is transmitted one frame 
before a vkleo frame VM for a relay station [1] In response to ttie Signal Q, ttie relay station [1] outputs a pickup com- 
mand to receive ttie frame V1-1. A relay station [2] recerves ttie signal Q one frame before a video frame V2-1, so ttiat 
two frames (V2-1 , 2-2) are capfajred. Likewise, a relay station [3] will capture ttiree frames (V3-1 , 3-2 and 3-3). 

45 The data fetch signal Q has a format consisting Of 24 bytes as Shown in Rg. 16. SYNC, ttie first four bytes, has two 
consecutive 2-byte sync signals as in ttie data fomnat shown in Rgs. 7 and 8. Even if ttie first SYNC sigrial is missed, 
synchronization can stiD be attained by catching the next SYNC signal, as in ttie first embodiment Particularty in ttiis 
embodiment, since ttie video frames immediately follow ttie signal Q, detection of ttie signal Q should not be missed, 
and it is important to catch ttie SYNC signal. MODE, consisting of two bytes, specifies ttie data acquisition signal Q, 

50 and also indk»tes whettier ttie error correct code (ECC) is added or not ATT indcates ttie attrbute of information data, 
while EDC is an enor detection coda The signal Q is ttansmrtted at least ttiree times in a row before ttie start of ttie 
frame to be acquired. During this transmission, ttie relay station 2 is cortroUed to complete preparation of ttie VDR 17 
for recording. The use of a so-called tail safe system in ttis embodiment, ttierefore, ensures data acquisition witti high 
reliability. 6^e FRAM indicates ttie nurrber of vkleo frames to be sequentially received. The number of frames of still 

£5 pfotures to be acquired is expressed by minutes, seconds and frame numbeiB. and only ttie designated number of 
frames are written in the VDR 17. 

As descra>ed atxTve, in the information transmissfon system accoiding to the first aspect of ttie invention, at the time 
a digital information signal is sem from ttie ttansmission station to the receiving station, ttie digital information signal is 
divided into packets of a predetermined amount of information for each type, and a packet Wentif ication signal, consist- 
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ing of the total rujrTi>er of consecutive packets cairying packet inft^^ number spec- 

ifying an associated packet anx>ng the consecutive packets, is inserted in each packet. The resuttant signal Is then 
transmitted. Even when digitaJ information signals of different types are transmitted after multiplexed along tfie time 
axis, therefore, intormation signals of the same type would not occupy a line for a long period of time, ensuring efficient 
5 use of the line, and information signals of different types would not t>e mixed together, ensuring reliable information 
transmission. 

Further, since any relay station is informed of the total number of the packets, the relay station having received the 
packets can re-sort the received packets according to the packet numbers, and can separate the packets into groi4>s 
by the type before performing data processing. This can provide a data scramble effect. 

10 In the information transmission system according to one errtKxiiment of the invention, the base station sends an 
intormation signal to the relay station, the relay station stores dtagrx^sis data of an error in the information signal in the 
memory, and automatically transmits the stored diagnosis data to the base station in response to a diagnosis return 
instruction sent from the base station. The base station can therefore acquire diagnosis data of the transmitted informa- 
tion signal wfienever necessary. 

IS In the information transmission apparatus according to another enrttxxiiment of the invention, the base station 
divides a digital information signal into packets of a predetermined amount of information, and transmits tiie packets 
each affixed with an error correct code tirt to the multiple relay stations toge^er with the identification code including a 
relay station indicating code for the appropriate relay station and also affixed with an error correct code bit As each 
relay station can receive only those packets addressed to itself, highly efficient information transmission is possitile. 

20 Ihe present application is divided from European Patent Application No. 923001 62.2. 

Claims 

1 . An information transmission system havir>g a base station for transmitting an infcvmation signal arxj a relay Nation 
2S for receiving said information signal, said relay station comprising: 

detector means for detecting errors in said intormation signal and producing enor diagnosis data; 
a memory for storing said diagnosis data; and 

transmisston means tor transmitting said diagnosis data to the base station in response to a diagnosis retum 
30 instruction sent from said tiase station. 

2. An information transntission system according to daim 9. wherein said transmission means transmits said diagno- 
sis data to said base station via a transmission path different from a transmission patii for said information signal. 

35w.3..^ An,lnformation transmission system comprising a base stationfor transmitting adigital information signal and aplu- ^ 

rality of relay stations for receiving said information signal, said base station including: 

dividing means for dividing said digital information signal into packets of a predetermined amount of informa- 
tion: and 

40 inserting means for inserting first correction code bits for error correction arxl an identification code including 

relay station indicatirtg codes of designated relay stations into each of the packets, with second correction code 
bits for self error con-ection being included in the identification code, and each of said relay stations including: 
extracting means for extracting said iderrtification code from received packets: and 

error correction means for performing error correction on said identification code acquired t>y said extracting 
45 means using said second correction code bits. 

4. The system of daim 3 , wherein said dtgrtal information signal is weather information. 

5. The system of daim 3 or 4, wherein said relay station further comprising means for transmitting correction informa- 
50 tion to said t>ase station. 
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FIG. 9 
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